Lipoplex-mediated transfection of mammalian cells occurs through the cholesterol-dependent clathrin-mediated pathway of endocytosis.
Synthetic amphiphiles are widely used as a carrier system. However, to match transfection efficiencies as obtained for viral vectors, further insight is required into the properties of lipoplexes that dictate transfection efficiency, including the mechanism of delivery. Although endocytosis is often referred to as the pathway of lipoplex entry and transfection, its precise nature has been poorly defined. Here, we demonstrate that lipoplex-mediated transfection is inhibited by more than 80%, when plasma membrane cholesterol is depleted with methyl-beta-cyclodextrin. Cholesterol replenishment restores the transfection capacity. Investigation of the cellular distribution of lipoplexes after cholesterol depletion revealed an exclusive inhibition of internalization, whereas cell-association remained unaffected. These data strongly support the notion that complex internalization, rather than the direct translocation of plasmid across the plasma membrane, is a prerequisite for accomplishing effective lipoplex-mediated transfection. We demonstrate that internalized lipoplexes colocalize with transferrin in early endocytic compartments and that lipoplex internalization is inhibited in potassium-depleted cells and in cells overexpressing dominant negative Eps15 mutants. In conjunction with the notion that caveolae-mediated internalization can be excluded, we conclude that efficient lipoplex-mediated transfection requires complex internalization via the cholesterol-dependent clathrin-mediated pathway of endocytosis.